Preventing peptide-induced anaphylaxis: addition of C-terminal amino acids to produce a neutral isoelectric point.
Progress in peptide immunotherapy for the treatment of autoimmune diseases has been hampered by reports of anaphylactic reactions in both mice and human subjects. Fatal anaphylaxis in nonobese diabetic (NOD) mice has been described after repeated subcutaneous insulin peptide B:9-23 immunizations. On the basis of observations that rapid systemic delivery of peptide to a sensitized mouse (eg, intravenous delivery) increases the anaphylactic response, it was hypothesized that slowing down the absorption of the peptide would prevent anaphylaxis. We sought to prevent anaphylaxis from B:9-23 peptide by altering the isoelectric point (pI) to neutral, thereby decreasing solubility and rate of absorption after subcutaneous injection. B:9-23 peptide was modified by the addition of 2 arginine (RR) amino acids to the C-terminus to create B:9-23RR, thereby increasing the pI from 5.4 to 7.0. Both native and modified B:9-23 peptide were tested for the ability to induce anaphylaxis in a NOD mouse model of self-peptide anaphylaxis. This modification resulted in a peptide vaccine with decreased solubility when administered subcutaneously at a neutral pH. B:9-23RR significantly protected NOD mice from peptide-induced anaphylaxis compared with B:9-23 peptide. Furthermore, B:9-23RR peptide retains its ability to induce insulin autoantibodies and prevent diabetes in NOD mice. The modification of the pI of a peptide vaccine might be a generalizable method to prevent anaphylaxis without changing the immunologic properties.